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Abstract: The research objective is to design an expert system to diagnose the stress level of learning in high school
students using the web-based Forward Chaining method. It is hoped that it can be used as an initial alternative to determine
the level of stress experienced by students in learning. The research method fully uses a system development model
consisting of the need for stages, making prototypes, evaluation stages, and system maintenance. The results of this study
succeeded in making an expert system design to diagnose the stress level of learning in high school students using the
Forward Chaining method and analyzing the results of the IF THEN ELSE calculations using Forward Chaining.

Index Terms: Expert System; Diagnose; Learning Stress; High School Students; Forward Chaining.

1. Introduction

The use of an expert system can be the right solution in handling hysterical personality disorder [1]. An expert system
is a computer-based system that uses knowledge, facts, and reasoning techniques in solving problems that usually can
only be solved by an expert in a certain field [2,3]. Expert systems are designed to be able to do reasoning like an expert
in a particular area of expertise [4]. The purpose of developing expert systems is not actually to replace the role of humans
[5] but to substitute human knowledge into a system so that it can be used by many people. The use of computers can
provide solutions to problems such as intelligent systems which are very useful for internal and external users. Intelligent
systems or artificial intelligence (Artificial Intelligence) can be defined as intelligence shown by entities. One of the
branches of artificial intelligence is expert systems [6].

An expert system is a computer system that tries to provide advice to imitate the reasoning process and knowledge of
an expert in solving a problem [7]. With this expert system, ordinary people can solve problems or just look for quality
information that will be considered successful when they are able to make decisions as was done by the original experts
both in terms of the decision-making process and the results of the decisions that will be obtained.

Based on the results of observations made on counseling guidance teachers in several high schools in the city of Banda
Aceh, information was obtained that, stress symptoms that are often experienced by students include environmental
factors, friends, mood, and family factors [8, 9]. Several previous studies on the diagnosis of stress levels of learning in
students have been successfully carried out by several previous researchers. Expert System To Analyze The Level Of
Learning Stress In High School Students. It has the result that students are afraid of learning because they have answered
the wrong question and feel humiliated by the teacher so they feel afraid in learning. Expert System for Measuring Stress
Levels in students with the Forward Chaining Method resulted in the stress level of learning students the main factors
were student fatigue, and unstable emotions [10, 11]. From the results of this study, it can be seen that the stress level of
learning in students is due to factors of friends, environment, and family that make students stressed in learning. The
stress that occurs can be in the form of positive or negative stress, where the stress will have its own impact on the person
experiencing the stress. Basically, stress occurs because the mind is too heavy, and there is the pressure that causes a lack
of concentration.

In this research, the writer wants to create an expert system using Forward Chaining. Forward Chaining can be said to
be an inference strategy that starts from a number of known facts. The search is carried out using rules whose premise
matches the known facts to obtain new facts and continue the process until the goal is achieved or until there are no more
rules whose premise matches both the known facts and the facts obtained.

Forward chaining is also called forward chaining or data-driven search. So the search starts from the premises or input
information (if) first then leads to conclusions or derived information (later). Forward Chaining means using the set of
action-condition rules. In this method, data is used to determine which rules will be executed or by adding data to the
working memory for the process to find a result [3,4]. Forward chaining is also called bottom-up reasoning because
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reasoning from evidence (facts) at the lower level leads to conclusions at the upper level based on facts. The bottom-up
punishments in an expert system can be likened to conventional bottom-up programming. The accuracy rate based on
facts on forward chaining is 95% [2,3].

2. Research Method

The stages carried out in this study are as shown in Figure 1 below.
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Fig.1. Research Flowchart

From the picture above it can be explained that the flow of the research flow diagram is as follows; Determine the
needs of this stage is usually used to determine what needs must be in research so that the system can run as desired. Then
make a prototype after finishing determining the required requirements, then create a research flow using the prototype
method. What is built in accordance with what is desired? Entering the evaluation stage aims to see the deficiencies that
exist in the design of the system to be made and if there is something that is not in accordance with the needs it will be
changed according to the criteria of need Then the stages of this system program change the design that has been designed
into a programming language. After completing the system test, in this stage, the finished software will be tested by the
system first before being used later by the user. Whether the software is ready for use or not and then enter the system
evaluation stage which aims to see to what extent there are deficiencies in the software that has been made, if all is
successful then use a system that is ready to use. All of the above data were obtained by searching for literature study
journals, direct interviews with counseling guidance teachers at one school, and using a questionnaire where the
questionnaire would be given to high school students. The questionnaire was filled in as a form so that the counseling
guidance teacher knew the extent of learning stress. in students. System design is a stage for describing a new model or
being developed by the author himself. For the design of this research system with a depiction of system modeling, namely
using structured methods in the form of a Context Diagram, DAD (Data Flow Diagram), and a Data Dictionary.
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3. Result and Discussion

Expert System Design to Diagnose the Level of Learning Stress in High School Students Using the Website-Based
Forward Chaining Method that the author designed consists of several stages, namely input design, output design, process
design, control design, workforce design, and cost design. The writer hopes that this design will make it easier for each
user, especially the Academic Section of Senior High School (SMA). This input design consists of several program files,
namely; Officer Data Entry Program, Student Data Entry Program, Diagnostic Data Entry Program, Symptom Data Entry

Program, Knowledge Data Entry Program (rule), and Consultation Data Entry Program.

The use of expert system design to diagnose the stress level of learning in high school students using the Website-Based
Forward Chaining Method, seen from the design of the application in the form of an application display. The login form
is used as system security from abuse of access rights, so that data security can be guaranteed. Here the user is asked to
enter a user name and password to be able to access further data. For more details, the login process can be seen in the

image below.
< C | @ localhost/fc/index.php?m=login +r ® M 2
o o

Dashboard 0 Konsultasi L informasi Aplikasi dl Profile mll Hubungi Kami £ Login

Dashboard

Username

‘ Username

Password
Password

Fig.2. Login Form Display

In the form below is the main menu form which contains the master display of diagnosis, symptoms, knowledge,
password, logout, and user. Computer users just need to click the desired menu icon to see what is in the file.
&« C | ® localhost/fc/index.php or fr ® me

o ©

Dashboard F5 Diagnosa © Gejala [P Pengetahuan & d <] Logout

Dashboard

DIAGNOSA STRESS

J5 chart by amCharts

Stress Ringan: 33.33% Normal: 33.33%

Fig.3. Main Menu Display

The diagnostic input menu is a page where the user can input diagnostic data, in this case the criteria as an effect
of stress levels. Where in it contains codes and diagnoses.
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<« C | @ localhost/fc/index.php?m=diagnosa b4 ® me

? FC o e

Dashboard

Dashboard

0 v | entries Search:
No O Kode Nama Diagnosa Aksi

1 Dot Normal [ 1]

2 D02 Stress Ringan (0]

3 D03 Stress Berat [ 0]
No Kode Nama Diagnosa Aksi

Showing 1 to 3 of 3 entries a ul

Fig.4. Diagnostic Input

The symptom input menu is a page where the user can input symptom data. Where in it contains the symptom

code, and symptoms.
? FC o e

Dashboard (=[]

Dashboard

10 v |entries Search:
Kode O Nama Gejala Aksi
G001 Merasa bibir kering E
G002 Merasakan gemetar E
G003 Merasakan panik dan khawatir ﬂ
Goo4 Merasa lemas seperti mau pingsan E
G005 Merasakan takut tanpan alasan yang jelas E
G006 Merasakan susah menelan E
Kode Nama Gejala Aksi

Fig.5. System Input

The symptom input menu is a page where the user can input the intended knowledge for setting rules for

symptom conditions and stress diagnoses. Where in it contains the IF and THEN from the question.
§ FC 9 ©

Dashboard 5 Di:

Dashboard
JIKA
YA MAKA TANYA YA MAKA DIAGNOSA
E .
TIDAK MAKA TANYA TIDAK MAKA DIAGNOSA

Fig.6. Input rule knowledge
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The password input menu is a page where the user can change the system user password data as an effort to
secure access in the application.

< C | @ localhost/fcfindex.php?m=password +* ® e

P FC o ©

Dashboard

Dashboard

Password Lama *

Password Baru *

Konfirmasi Password Baru *

Fig.7. User / Admin Input

The diagnostic data list menu is a page to view all diagnostic data that has been filled in on the diagnosis form.
Below is a display of all diagnostic data.

¥ FC o ©

Dashboard B3 Diagnosa

Dashboard
O
10 v entries search:
Kode u] Nama Gejala Aksi
GDO1 Merasa bibir kering [ 0]
G002 Merasakan gemetar [ 1]
G003 Merasakan panik dan khawatir m
G004 Merasa lemas seperti mau pingsan (0]
G005 Merasakan takut tanpan alasan yang jelas m
GDO& Merasakan susah menelan (0]
Kode Nama Gejala Aksi

Fig.8. Diagnostic List

The symptom data list menu is a page to see all symptom data. Below is a display of all symptom data.

Copyright © 2021 IJECS International Journal Education and Computer Studies (IJECS), 1 (1) 2021, 8-15



13 Expert System to Diagnose the Level of Learning Stress in High School Students Using the Forward Chaining Method

Dashboard
@ ramosh
10 v entries Search:
Kode u] Nama Gejala Aksi
G001 Merasa bibir kering [ 0]
G002 Merasakan gemetar m
G003 Merasakan panik dan khawatir [ 0]
G004 Merasa lemas seperti mau pingsan [ 1]
G005 Merasakan takut tanpan alasan yang jelas m
GOOG Merasakan susah menelan (0]
Kode Nama Gejala Aksi

Menunaau keenthemes.com. -

Fig.9. Criteria Data

The knowledge list menu is a page to view all data lists of knowledge or settings from rule conditions based on
filled data from diagnoses and symptoms. Below is a display of all knowledge list data.

& X | @ localhost/fc/index.php?m=pengetahuan -4 ® m e
¥ FC L o
Dashboard )sa a [ Pengetahuan & P
Dashboard
® Tambah
10 v entries Search:
No O Basis Pengetahuan Aksi
1 JIKA Merasa bibir kering [ 0]
MAKA Tanya : Apakah merasakan gemetar?
JIKA TIDAK MAKA Tanya : Apakah merasakan gemetar?
No Basis Pengetahuan Aksi
Showing 1 to 1 of 1 entries o o

Menunggu keenthemes.com...

Fig.10. Knowledge List / Rule Report
The consultation form menu is dynamic data where the data is the filling of the student consultation with the use

of this system. The form contains information on questions about rules that have been arranged with various symptoms
and diagnoses which will later produce information that contains choices from students later.
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2 FC 9 o

Dashboard K as| L Informasi asi dl Profile mll Hub

Dashboard

Jawablah pertanyaan berikut ini

Apakah merasa bibir kering?

Fig.11. Consultation Form

These results will contain information about the student's choice of diagnosis and symptoms. In this analysis
using the Forward Chaining method so that the analysis in question is the result of filling out the consultation as shown
in the following figure.

? FC o o

Dashboard QK asi L Informasi asi dl Profile

Dashboard

Adapun solusinya adalah

O Konsultasi Lagi

Riwayat Pertanyaan
1. Apakah merasa bibir kering? Tidak

2. Apakah merasakan gemetar? Ya

Fig.12. Results of the Forward Chaining Model Assessment

Besides being displayed in list form, tables and reports are also displayed in graphical form to make it easier for
application users to easily view information with graphics, as shown in the image below.
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Dashboard 0 Konsuhasi 0 Informasi Aplikasi  mll Profile  mall Hubungi Kami £ Login

Dashboard

DIAGNOSA STRESS

Stress Ringan: 33.33% Nermali 32,33%

Stress Beran: 32.23%

Fig.13. Analysis Result Graph

4. Conclusion

Based on the results of research and testing of expert system design to diagnose the stress level of learning in high school
students by using the Website-based Forward Chaining method that has been carried out by the author, several conclusions
can be drawn, namely:

1. This study succeeded in making an expert system design to diagnose the stress level of learning in high school
students using the Forward Chaining method.

2. This study succeeded in analyzing the results of the calculation of IF THEN EL SE using Forward Chaining.
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